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Rfh=ocr (l) 

(RfhteCF.CF, CF 3 CH2fcteCF 2 £^;U Xfc JctfYtt, ^ 
— X^^^TF.a.Br.I.H^/c^QF.H (a=l-4, b=0- 
9,c=0-9, b4C=2a+l)%7^-r 0 ) r*$ft&4>£< ti>l 

im>m2] -M&t (2) : 
Rf =C(QF Jd M) CQF,.^) (2) 

CRfteCFjCF&aUJCF,, d. eWBI— X^ttoTO. 10 

l, 2*fcte3£^-tp d+e<5)r^3ft£fb£^#»e>ft 

[I»^JI3] CF 3 CF=CFCF 3 , CF 3 CF=CFCF, CF 3 RO*CF 3 CF=C 
CCF 3 )CF J ^6^^g¥*'6jl«n^^< 114^ 

[M#B4J r«8^*-oWtS-IK (3) : 

CrFaH, (3) 

(f=4-7, q=l-12, h=0-rL g4*i=2f-2*7jTi*o ) "Cfl^ft 

Zit&toZ'Pte < th 1 a^tPfiSM^^o 20 
[M#JH5 3 A-:7nay^;u§cF3-£Wb& 

C^SfS^?rz:of$o{L^1?? (CF 2 =CFCF=CF 2 , CF 2 =CF 
CF 2 CF=CF 2 , CF 2 =CFCF 2 CF 2 CF=CF 2 ) J 

(2) rMm&tcm&m& L Tccf, cfSB# t nm^^r.^ 

tt^tStyl (CF 3 CF=CFCF=CF 2 , CF 3 CF=CFCF=CFCF 3 , CF 2 = 
CFCF 2 CF=CFCF 3 , CF 3 CF=C(CF 3 )CF=CF 2 ) ; 

(3) 3EIR^6»ttUfc^--7Pny^;b*CF 3 -*W*S"S 

rMte&Z^n-Oit'&fa (CF 2 =C(CF 3 )CF=CF 2 , CF 2 =C 
(CF 3 )C(CF, )=CF 2 , CF 2 =CFCF(CF 3 )CF=CF 2 ,CF 2 =CFCF 2 C(CF 
3 )=CF 2 , CF 2 =CFCF=C(CF 3 ) 2 ) I SO' 30 

(4) ^-7DO^^iCF,-j:») ^^iftftnn-; 
rx>l)4Wt^)lifi^4r.O}$^t^ ( CF 3 CF 2 CF=CFC 
F=CF 2 , cf 2 =cccf 2 cf 3 )cf=cf 2 ) 3^6&4»^6iBKn4 

[»3»B6} (4) : 

CF 3 C=CZ (4) 
(Z«F , I .'H&fcBQFitt (i=l-4, .1=0-9, k=0-9, j 

+k=2i+i)^m-ro ) -casnaft^w*^* < 1 1> 1 a 
«±cd^/x *&t*amifx o 40 

[IM^I 7 ] CF 3 C= CCF 3 , CF 3 C= CFR^CF 3 C= CCF 2 CF 3 

tt< ti> 18tl|3R3H4*fc»5K:fBtt<D^CDd>a< 

ft< itl«t«B*«6*fctt7«caBtt©^©^a< 
[HM8I1 0] W«3i4*fc«5«:fa«©//^©^&< so 



ia£^t?/&®#Xo 

[B»««l 1) C-QF,, CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 , C-C 

trfi3#B l -3 otr^m^ccsB*<Dj3aB^. 

[ff*3ll 2] c-^Fa, CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 , C-C 
. Fi * 6 tt <&a tfti *4>«r < <b 1 3 6 CC^ 
tfffW&I 4 - 5 <D(r^*rh*CClBtt<DfiHR^X. 

3] C-C F 8 , CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 , C-C 

t»*3!14] C-C Fa, CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 , C-C 
S F,, CF 3 CF=CFCF=CF 2 , CF, CF=CFCF 3 , CF 3 C=CF 3 #>6& 

*>'pte< t fe l ^±©#**dtoaM2/*. 

[ft^Jf 1 5 1 CF 2 =CFCF=CF 2 , CF 3 CF=CFCF=CF 2 , CF 3 CF= 
CF 2 , CF 3 CF=CFCF 3 , CF 3 C= CF 3 fP *> ft <ifcli 

[1»J#E1B] 3 6(C#^, ^Fffitt^, Wi. Hi , 
«{t*JR. a, £M*Mt*». Apy>ft^ HFC(Hy 
drof1uorocarbon)Rc>\ #tt^Rtf:2»S**J*^PFe 
Cperfluorocarbon)#X;fr> 6 ftSAfr tl«4>tt < 

<t <> i m^tsmxm 1-13 cD^m^ccfaiso^M 

[WPJBBl 7] 3 6&CHe, Ne, Ar, Xe, Kr*>5tt£&ft> 
6atftl*#^^, Ki*»6*4^RStt^. NH 3 , Hi, C 
H, , QHt, Q Hs » Q m , C 3 H s fr£^6&£j^fb ; k^ 

CO, CO,. CCF 3 ) 2 C=0, CF 3 CF0CF 2 , CF.OCFj&i'^e 
teZ&mMlt&W* CF,I, CF 3 CF 2 I, (CF 3 ) 2 CFI, CF 3 CF 2 
CF 2 I, CF a Br CF 3 CF 2 Br, (CF 3 ) 2 CFBr, CF 3 CF 2 CF 2 Br, CF 
3 C1, CF 3 CF 2 C1, (CF 3 ) 2 CFC1, CF 3 CF 2 CF 2 C1, CF 2 =CFI, C 
F 2 =CFC1, CF a =CFBr, CF 2 =CI 2 , CF 2 =CC1 2 , CF 2 =CBr 2 ^<E: 
*6ft4^ny>rt^Hl, CHiF 2 , CHF 3 , CHF 3 , CF 3 CH 
F 2 , CHF 2 CHF 2 , CF 3 CH,F, CHF 2 CH, F, CF 3 CH 3 , CH, FCH 
2 F, CF 2 =CHF.CHF=CHF, CH, =CF 2 , CH, =CHF, CF 3 CH=CF 2 , 
CF 3 CH=CHj . CHa CF^CH, tl£iflt>tzi> HFC(Hydrof 1 uonocar 
bon)Sc^, CF 2 =CF 2 , CF 4 , C 2 F & , Q F a , C 4 F 10 ,c-QFa, 
c-C s F.fc ^^6&aWS^RtfZ»S^*»-3PFC(perf 
1uorocarbon)^^7&^^^^^a^n^^^< ti> 1 

m<D*?x&&ts&>&% i-i3 (D^-rnMctmvf&m 

l 8 ] 1-15 o^-rn^ficBttoAII 

mnas. i 9 ] m&m 1-15 ©i>m*»cciBJK©flw 

U r fiE^-T -5 C <h i f * y 5 X v^SJg 
[if 2 0 ] 16-17 (DC»m^(ClB«cDflS 
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H»*3B2 2 ] fMc3® 18-21 ©l^m^CSB*©^ 
[0 0 0 1 ] 

mmtmm. m&EL^j 

[0 0 0 2 ] 

[0003] se*. mmmmmtoxsiOt&imzti-r: 

HTO * * *C « % Si Ok r « Cuffitt©*! j£ ft 

Bra*fi*i«<hor<gst«^ (iow-k) m*^a 30 
tbif @S2 . 5tuf^ t & < , *tttto«lBI»«otma) 

iawwcfe. »*tt, ^tttt, awtt, <B»«*tt£? 
[0005] mm&mt<D§m&imi<c'bz 

©f/<-f x^^ao^MKft zzftm? z c t * a 

[0 00 6] 

[HgI^fS*T^/ca6©^|g] **WJtt. *3W*^<-f 
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4 

« 1 . HKsS (l) : 
Rfh=CXY (l) 

(RfhttCFjCR CF s CH*fcttCF a *7j*U xteJrOM*. Bl 
— XWattoTF.CI.Br.I.HSSfcttCFbH (a=l-4, b=0- 
9,c=0-9, b+c=2a+l)*^*r e ) r«3*i£4>tt< 1 

aH±©#* 

312. HBK (2) : 

Rf ==C(QF 2 (2) 

(RfttCF,CF*Sl>ttCF, % d f dJIsJ-X^ctotO, 

39 3 . CF 3 CF=CFCF 3 . CF 3 CF=CFCF 2 CF 3 RtfCf, CF=C(C 

F J )CF J ^6tt*W^6»*n*il>tt< it l«**tr3l 

314. OW^-oWtSHtt (3) : 
Q F Q H, (3) 

(f=4-7, q=l-12, h=0-H s g+h=2f-2£r7jv3\ ) "C^Stl 

315. (l) ^'-7Ppy ^;UKcf,-£WL&I^SM-£ 

4no^O{t^ (CF 2 =CFCF=CF 2 , CF 2 =CFCF 2 CF=CF 2 , C 
F 2 =CFCF 2 CF 2 CF=CF 2 ) I 

(2) rtfe^tC ffiglS^ L fcCF 3 CFSB# £ ^li^ro 
f#^t^ft (CF 3 CF=CFCF=CF 2 , CF 3 CF=CFCF=CFCF 3 , CF 2 = 
CFCF 2 CF=CFCF 3 , CF 3 CF=C(CF 3 )CF=CF 2 ) \ 

(3) hWfc l> 1t'*~ vuxjm ^;wScf 3 -*Wf 5 

HS^^Zl0j#0{b^5 (CF 2 =C(CF 3 )CF=CF 2 , CF 2 =C 
CCF 3 )C(CF 3 )=CF 2 , CF 2 =CFCF(CF 3 )CF=CF 2 ,CF 2 =CFCF 2 C(CF 
3 )=CF 2 , CF 2 =CFCF=C(CF 3 ) 2 ) I Rtf 

C4) A-7aoy^;HcF J -A 0 feA^t^S^W^"^— 

W&&ir.r>m*Z>it^m (CF 3 CF 2 CF=CFCF=CF 2 , CF 2 =C(C 

f 2 cf 3 )CF=cf 2 ) ^6«c*«f^6a«*a-54>tt< <kfel« 
3B6. (4) : 

CF 3 C=CZ (4) 
(ZttF , I , H$ftl^Ci Fi Hk (1=1-4. 1=0-9, k=0-9. j 

+k=2i+i)*^-r. ) r^^n^ j fb^j*^>ft< <b^i« 

317. CF 3 C=CCF 3 , CF 3 C-CFjtO*CF 3 C=CCF 2 CF 3 ^6 

318. ^i-3©t>Tn50^cieis©^©^>ft< <tfc 

1 ® *fc«5 (CB«©#^©iI>ft < £ 4> 1 

319. m\^3<o^n^cMm(ot3^(0{pu< ti> 
i a tm 6 7 (cistt©^^ o^ft < i i m*-* 

510. 314*&tt5tCffiJR©^©fI>a< ifeltt 
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mux* 

Si 1. c-QFa, CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 ^ C-Q F, 

*^ft*i¥*>^jikj:ft&^ft< ±& in*2htc§t?m 

S 1 2 . C-Q F 8 , CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 , C-Q F. 

4-5 oci-rti^fcKttojaaB!^^. 

SI 3. c-QF., CF 3 CF=CF 2 , CF 2 =CFCF=CF 2 , C-Q F. 

6-7 ©l^n^fcgatt©flSBt^. 

S 1 4 . C-Q F 8 , CF 3 CF=CF a , CF 2 =CFCF=CF 2 , G-C 
S F 8 , CF 2 =CFCF=CF 2 , CF 3 CF=CFCF=CF 2 , CF 3 CF=CF 2 , CF 3 C 
F=CFCF 3 h ft Z'PtZ < t & 1 a«±<D# * * 3 6 

S 1 5 . CF 2 =CFCF=CF 2 , CF 3 CF=CFCF=CF 2 % CF 3 CF=C 
F 2 . CF 3 CF=CFCF 3 #>6ft£^ft< ifclS«±^'X^ 

SI 6. 3^>CC^^X, NH 3 , Ft, j^Hb 

*JR, Q.. SKSHt^B** "UY>it&m, HFCCHydrof 
luorocarbon)SL>\ m*§^St>"S3fg^€:^OPFC(perf 
lLKDrocarbon)^^^6^^^^3l«ti^^j:< £ £> 1 
«**tfS 1 — 13 <D\<>VftiPfciBft<D!3iStrtXo 
51 7. $6CCHe, Ne, Ar\ Xe, Krfr 6ft £$f#>6ifl 
tfn<S^#*> Ni*6tt*^Stt^, NH 3 x H*, OU. 
QKi, Q H 8 , C 2 KU. C 3 ^&d:*3tP&a&^fc**. C 
0. CQ,, (CF 3 ) 2 C=0, CF 3 CFOCF 2 , CF 3 OCF, ft £ ft £ 
«WR{b^», CF 3 L CF 3 CF 2 1, (CFOiCFI, CF 3 CF 2 CF 
,L CF 3 Bi\ CF 3 CF 2 Br\ CCF 3 ) 2 CFBr\ CF 3 CF 2 CF 2 Br\ CF 3 C 
l k CF 3 CF 2 CU CCF 3 ) 2 CFCL CF 3 CF*CF 2 CK CF 2 =CFI. CF 2 
=CFCL CF 2 =CFBr\ CF 2 =CI 2> CF 2 =0C1 2 , CF 2 =CBr 2 ft fr> 
6>ft5Aay>{t^ft, CH,F 2 . CHF 3 , CHF 3 , CF 3 CHF 2 . 
CHF 2 CHF 2 , CF 3 CH 2 R CHF 2 CH 2 F, CF 3 CH 3 % CH, FCH, F. CF 2 
=CHF,CHF=CHF, CH, =CF 2 , CFt =CHF X CF 3 CH=CF 2 % CF 3 CH=<: 
Ft. C^CF^&i**»6ft4H=C(Hydronuorocarbon)S 
t>\ CF 2 =CF 2 , CF 4 , Q F 6 , Q F 9 , Q F a ^C-Q F B , C-Q F 8 
ft ft ^#$S^RO'H«6^^f#^PFC(perfluoroc 
arbon)^^^^ft^^631tfn^ft< £fe HO* 

*£^tfS i — i3 cDi^-rn^pccffiigco^jii^x,, 

118. S 1 - 1 5 <D^TftfriCtZm<DJ&m*?X<Ort 

C <b *»« <t *T £ * 5 X -^iSBtfrft. 

S l 9 . S l - l 5 (D^Tft&tc&M&JSMrtxvtf 

S2 o. si 6—i i (D^irnMctzmcDf&imtfxco 
S2 i. si 6—i 7CD^m^cctaig(Di3jg^xcD 
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mm LtMt sci ^^7X^m 

122, Si 8 — 2 l<Dl^*rn^CCfBt!cCD^^Xv^ 
Jg* SCc J: 0 f# & c <b # £ 7 ; U ^- a t> - # > * v 

[000 7 ] 

^ u < «— «g^; (l) : 
Rfh=OY (l) 
(Rfh«CF 3 CF, CF 3 CH$/cteCF 2 £;^U Xfc^Mt 1^1 
10 — X«aftorF > Cl > Br l I f Hayt«C B F.K (a=l-4, b=0- 
9,0=0-9, b+c=2a+l)**-r. ) r*t3ft44>ft< i4> 1 

(2) : 

Rf =C(Cd F 2 d^i ) (CF^.x) (2) 
CRf»CF 3 CF**lH*CF,. d, eKBI— W^-?t0, 
1, 2£/c&*3£^-To d+e<5) -C^3^€>^fb^^^6 

ft^gf^p>3i«n^^>ft< <tfc i«e*±o#***t*j5R 

Si^^, #CCif^L< «CF 3 CF=CFCF 3 , CF 3 CF=CFCF 2 C 
F 3 fc CF 3 CF=C(CF 3 )CF 3 <0'PU < t 4>— 
20 7?*^o 

[0008] s etc, ^wTttffl-rsjiSii^tt. - 

itS^^ro^t^-^ (3) : 

QF q H, (3) 

(f=4-7, 0=1-12, h=0-H> q+h=2f-2€r^T« ) ^^^^ 
^{b^^r^ft < i 1 m^tstiLmttX, » £ L < « 

NfO^b^^l (W^.tfCF 2 =CFCF=CF 2 , CF 2 =CFCF 2 CF=CF 2 , c 
F 2 =CFCF 2 CF 2 CF=CF 2 ) k C2)HS^CCi&SiS'&0/cCF 3 C 
FSS»<b-fi«S^*— ^^fc^«9 («^.K. CF 3 CF=CFC 
30 F=CF 2 s CF 3 CF=CFCF=CFCF 3 , CF 2 =CFCF 2 CF=CFCF 3 , CF 3 CF= 
C(CF 3 )CF=CF 2 ) , (3)»^Mlfc^7Pn^^ 

CF 2 =CCCF 3 )CF=CF 2 , CF 2 =CCCF 3 )C(CF 3 )=CF 2 , ,CF 2 =CFCF 
(CF 3 )CF=CF 2 .CF 2 =CFCF 2 C(CF 3 )=CF 2 , CF 2 =CFCF=C(C 

f 3 ) 2 ) . RO\ w*—y n vlj* ^jI/Scf, -<£ 0 fe^ct 

^s^wrezimjs^^n^^b^? cf 3 c 

f 2 cf=cfcf=cf 2 , cf 2 =c(cf 2 cf 3 )cf=cf 2 ) *p<bft£SMp6 
®«n*4>ft< it i iH±o#^*ttfiiai^*^ 

40 [0 0 0 9] 3^CC^/c, 2^«9iCC*$C>r. »*L<tt 
HttSt (4) : 

CF 3 C=CZ (4) 
(ZteF , I , H$fc&Q Hi, Ci=l-4, i=0-9, k=0-9, j 

+k=2i+D?r^T w ) trasn*^t^«*d>ft <ti>im 

f 3 , cf 3 c=cf , CF 3 c=ccF 2 CF 3 ?r^ft< ti> l«KLb 
[0010] ©ZIS^^^— -*HSZ>9* 

50 Jg, (3)HS^^WT^5>^at^^^^^^^Sr^ 
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Wccf 3 cf. CF.S^^W-f jMSK^ 

[0013] ZHS^^Wt^^iS^^^^t 
cF i d^K«*«*«**<¥««c«a>ttftfcc 

[0 0 14] cn6<0<D~®0 3«a©JiHBl^*#!ft 

[0015] «ffi©as©^st»*ia«ii*!a^<#"-> 
i&*HM*tfofc», ®atfxao^x*ffimi/"c?B9[ 

«5c[£i;fcJ«BI*«I*B-c*&. 
[0016] cn&OJ^^©««©»3NH*«T«:^ 

f 0 

[0017]® -S*S^£— owr********,-? 

^MT^fit^t^o CF a CF^J:5ttflt»* 
fcSrofl^ 0Mtt& cf 3 cf=cfcf 3 t«c-c,f. 

l> 0 C^CC, r«S**J*%#«CCF,CF**Ti7;U 

[ooi8]® *s^*^i/rr^3B^€:r^wr* 
c©«tt^^xvcfir % cf 2 =cfcf=c 

F 2 , CF 3 CF=CFCF=CF 2 & ^OZlOCDZlS^CDC iTtlfrO 
mGtfityti&ts hCF 2 , CF S 
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«ECWl>. fcflfU CFjO^ettCF/feSKSftT 

*tf. CF2=CFCF=CF2-Ct«E**f*S^C— SQS^^<Dt?CF 2 
£ CFCF=CF 2 CC JBDt U , CF, CF=CFCF=CF 2 tt#*Hft"C MO 
T\ CF 3 CF=CFCF<hCF 2 *S l^BCF, CFt CFCF=CF 2 CC^gtf 
£ 0 C<Di**C4Jt«ate^*tt77^>hCF J CF=CF 

cr cfcf=cf 2 «, cn6tcS*-r4ihtt»^:*&, 09* 

«CF 3 CF=CFCF, CFCF=CF 2 (D&'ttZ^V f) Jl ££D£o C 

[ooi9] c©«t — o^^, 

CD ^ppy ^;1/S-cf 3 ^WL^i^tfi^^ 

CF 2 =CFCF=CF 2 > CF 2 ^CFCF 2 CF=<IFi , CF 2 =CFCF, CF, CF=CF 2 

(2) r«g^«cBS^OtecF a a»»*wr*r«S 

CF 3 CF=CFCF=CF 2 , CF 3 CR=CFCF=CFCF 3 , CF 2 CF=CFCF 

j % cf 3 cf=c (cf 3 ) cf=<:f 2 <^ $ n o 

(3) ^i^65}Ki>^^-^pny^^a-cF 3 ^w*r 

CF 2 =C(CF 3 )CF=CF, , CFj =C(CF 3 )C(CF, )=CF 2 . CF 2 =CFCF(C 
30 F 3 )CF=CF 2 ^CF 2 =CFCF 2 C(CF 3 )=CF 2 % CF 2 =CFCF=C(CF 3 ) 2 

CF 3 CF 2 CF=CFCF=CF 2 , CF 2 =C(CF 2 CF 3 )CF=CF 2 ft £«Sfff^ $ 

ns. 

[0020] (ljo^— ^oa^^wS-cFjSfl-l/ftc* 
^m^^Zl-of#o>fb^3«, _hifcDJ:5CC, CFCF=CF 2 

/V)«cj:4SK©fil^^*o*-#>#y v-B*JK 

40 jS-r-So ?tzt>%* $*T***<U CF l =CFCF I CF=CF l , 
CF 2 =CFCF 2 CF 2 CF=£F 2 *JiR Bl*X iCffl I , 7 ^ * n 
* - # y v -1R« 3 6 CC®S(D®C £ o 

[0 0 2 1 ] (2)0DZia*S^CCii:SS^L/cCF J CFgP^^ 

ji/* a * - y v-«BS£tH»Ki*JBJSSl/^-rt*. 

«fl[©^3 l^cttS. L*»L. CF 3 CF^^yy>h^ 
6«5ttC7^U/cJ:5CC s CF,CF^^^> > hCC£3fe-T& 

so 5 j; o m&<omi>y y ^-k 
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[0 02 2] C3)<D£§I^5#i&Lfc^-:7 Pd^ 

[0 02 3] (4)(D^-7an^ ^;i/g-CF 3 J:*) i>*:& 

[ 0 0 2 4 ] (3) Hl^WT^^S^^^^^ 
cf 3 cfcJ: tfc= cy *y y v 

^***i-eti*<^-CC>i. CF 3 c?<5£0<> h*>6 
* 9 ^ * il' &ifflK<D]gl ^ffltt ^;i/^cz^7-^> 

[0025] &5m<Df8mt?xici6i,>x, a+tpicfrm 

(h) ^y^Sc-^)«$tr*fHSOJiSBttfx», 7 

flft* VHUK 4 fit ^^-SK<D ^ -7 Xv^M I, *>*T < 

[0 02 6] *#KB©HB« (l) : 
Rfh=OY (l) 

S 0 ) rlsnMB^iltlt ft(*9WcB, cf 3 c 

R=CFCF 3 , CF 3 CF=CF 2 , CF 3 CF=C(CF 3 ), , CF 3 CF=C(C 
2 F,) 2> CF 3 CF=C(QF 7 ) 2 , CF,CF=C(CF,)(C 3 F 7 X CF 3 CF=C 
CQF,)(QF 7 ), CF 3 CF=CCCF 3 )CC 2 FO. CF 3 CF=CFC 2 F s , CF 
3 CF=CFC 3 F 7 , CF S CF=CFCL CF 3 CF=0C1CF 3 1 CF 3 CF=CBrC 
F 3 , CF 3 CF=CFBr\ CF,CF=CFL CF 3 CF=CICF 3 % CF 3 CF=C 
CF,CF=CHF, CF 3 CF=CHCF 3 , CF 3 CF=CHC 2 F$ , CF 3 CF=CH 
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Q F 7 , CF 3 CF=CCHF 2 CF 3 . CF 3 CF=CCHF 2 C 2 F 5 , CF 3 CF=CCHF, 
QF 7 , CF 3 CF=CCH, FCF 3 . CF 3 CF=CCh, FC 2 F s . CF 3 CF=0CH2 F 
QF T , CF 3 CF=CCH 3 F, CF 3 CF=CCH 3 CF 3 , CF 3 CF=CCH 3 C 2 F$ „ 
CF 3 CF=£CH3QF 7 , CF 3 CF=CCHFCF 3 F, CF 3 CF=CCHFCF 3 CF 3 % 
CF 3 CF=CCHFCF 3 Q F, , CF 3 CF=CCHFCF 3 C 3 F 7 % CF 3 CF=CCF 2 CH 
F 2 , CF 3 CF=CCF 2 CHF 2 CF 3v CF 3 CF=CCF 2 CHF 2 Q F 5 , CF 3 CH=C 
FCF 3> CF 3 CH=CCCF 3 ) 2 , CF 3 CH=C(C 2 F, ) 2 v CF 3 CH=C(QF 7 ) 

2 , CF 3 CH=C(CF 3 )(QF 7 ), CF,CH=C(Q F 5 )(C 3 F 7 ). CF 3 CH= 
C(CF 3 )(C 2 F 5 ). CF 3 CH=CFC 2 F 5 , CF 3 CH=CFC 3 F 7 v CF 3 CH=CF 
CK CF 3 CH=CCICF 3% CF 3 CH=CBrCF 3v CF 3 CH=CFBi\ CF 3 CH= 
CFI V CF 3 CH^CICF 3 . CF J CH=CH l > CF 3 CH=CHF, CF 3 CH=CHCF 
3k CF 3 CH=CHC 2 F 5% CF 3 CH=CHQF 7% CF 3 CK=CCHF 2 CF 3 % CF 3 
CH=CCHF,QF,, CF 3 CH=CCHF 2 QF 7 , CF, CH=CCtt FCF, , CF 3 
CH=CCHi FC 2 F s > CF 3 CH=CCH 2 FQ F 7 % CF 3 CH=CCH 3 F, CF 3 CH= 
CCH 3 CF 3 , CF 3 C^CCH. C 2 F s , CF 3 CH=CCH 3 Q F 7 » CF 3 CH=CCH 
FCF 3 F, CF 3 Qi=CCHFCF 3 CF 3 , CF 3 CH^CCHFCF 3 C 2 F s % CF 3 CH= 
CCHFCF 3 C 3 F 7 , CF 3 Crt=CCF 2 CHF 2 , CF 3 CH=CCF 2 CHF 2 CF 3 , CF 
3 CH=CCF 2 CHF 2 C 2 F S , ^WiSft*. #!H8C7)— S£S 

(2) : 

Rf =CCQ F 2 d «■ i ) (QF 2e .O (2) 
(St*. Rf, d, etifJEtC3E«Sti^:4*5Qr*S. ) 
ra^n^^tit^ **&g(c«, cf 3 cf=cfcf 

3 , CF 3 CF=CF 2 , cf 3 cf=cfq f 5s cf 3 cf=cfc 3 f 7> cf 3 cf=c 
CCF 3 ) 2 . CF.CF^CCF.DCQFs), CF 3 CF=C(CF 3 )(C 3 F 7 ), cf 
3 CF=C(QF 5 ) 2 , CF 3 CF=CCQF 5 )CC 3 F 7 ), CF,CF=C(C 
3 F 7 ) 2 , CF.CF^H,, CF 3 CF=CHF, CF 3 CF=CHCF 3 % CF 3 CF=CH 
Q F s , CF 3 CFdCHCs F 7 1 CF 3 CF=CCH 3 F, CF 3 CF=CCH 3 CF 3 % CF 
3 CF=CCH 3 Q F 5 , CF 3 CF=CCH 3 C 3 F 7 . CF 3 CF=CC 2 H 5 F» CF 3 CF= 
CC 2 H,CF 3 , CF 3 CF=CC 2 H 5 C 2 F 5 , CF 3 CF=CC 2 H 5 C 3 F 7 . CF,CF= 
CC 3 Hj F v CF.CF^QH.CF,, CF 3 CF=GC 3 H, Q F 5 , CF 3 CF=CQ 
HrQFr, CF 3 CF=CFCK CF 3 CF^CC1CF 3 % CF 3 CF=CBrCF 3 , CF 
3 CF=<:FBr. CF 3 CF=CFI. CF 3 CF=CICF 3 3 tl S 
CMff*Ul>J3aa^4 0-CB, CF 3 CF=CFCF 3 , CF 3 CF=C 
F 2 , CF.CF^FQFs, CF 3 CF=C(CF 3 ) 2 , CF 3 CF=C(CF 3 )(C 
2 F 5 ), CF 3 CF=C(C 2 F 5 ) 2 . CF 3 CF=CH2, CF 3 CF=CHF. CF 3 CF= 
CHCF 3 , CF 3 CF=CHQF 5v CF 3 CF=CCH 3 F, CF 3 CF=GIH 3 CF 3 % C 
F 3 CF^CCH3C 2 F $ , CF 3 CF=CFI, CF 3 CF=CICF 3 *MHnk § tl 

5. 

[0 0 2 7 ] $^Tfiffl-r6^iCr^^O 
QF q K. (3) 

CF 2 =CFCF=CF 2 , CF 2 =CHCF=CF 2 , CHF=CFCF=CF 2 % CF 2 =CHCH 
=CF 2 

CF 2 =CFCF 2 CF=CF 2 , CF 2 =CHCF 2 CF=CF 2 , CF 2 =CFCHFCF=CF 
2 , CF 2 =CHCF 2 CH=CF 2 P CF 2 =CFCH, CF=CF 2 ,CF 2 =CFCF 2 CF 2 
CF=CF 2 , CF 2 =CHCF 2 CF 2 CF=CF 2 , CF 2 =CFCHFCF 2 CH=CF 2 , 



(7) 



XI 



CF 2 =CHCHFCF 2 CF=CF 2 , CF 2 =CHCF 2 CF 2 CH=CF 2 , CF 2 =CFC 
Hz CF 2 CF^CF, , CF 2 =CFCHFCHFCF=CF 2 tl £\ f?£ L < te. 
CF 2 =CFCF=CF 2 , CF 2 =CFCF 2 CF=CF 2 , CF 2 =CFCF 2 CF 2 CF=CF 2 

(2)z:ss^ca«S^b/cCF 3 cfSP$> t ~m&£r:-o& 

CF 3 CF=CFCF=CF 2 , CF 3 CI^=CHCF=CF 2 „ CF 3 CH=CFCF=CF 2 % CF 

3 CF=CHCH=CF 2 , CF 3 CH=CFCH=CF 2 , CF 3 CF=CFCF=CFCF 3 , CF 

3 CF=CHCF=CFCF 3 , CF 3 CH=CFCF=CFCF 3 , CF 3 CF=CHCH=CFC 

F 3 ,CF 3 CH=CHCF=CFCF 3 ,CF 3 CH=CFCF=CHCF 3 ,CF 2 =CFCF a CF=C 10 

FCF 3 , CF 2 =CHCF 2 CF=CFCF 3 , CF 2 =CFCHF 2 CF=CFCF 3 CF 2 =CFC 

F 2 CF=CHCF 3 ,CF 2 =CHCF 2 CH=CFCF 3 ,CF 2 =0=Q\ CF=CFCF 3 

,CF 2 =CHCF 2 CF=CHCF 3 , CF 2 =CFCHFCF=CHCF 3 

CF 3 CF=C(CF 3 )CF=CF 2 ,CF 3 CF=C(CF 3 )CH=CF 2 ,CF 3 CH=C(C 

F 3 )CF^CF 2 ,CF 3 CH^(CF 3 )CH^F 2 tt£\ Jff£L<ttCF 3 CF 

=CFCF=CF 2 , CF 3 CF=CFCF=CFCF 3 , CF 2 =CFCF 2 CF=CFCF 3 , CF 

3 CF=C(CF 3 )CF=CF 2 ^M^^tl^ ; 

rm&& * - o t-sia 

CF 2 -C(CF 3 )CF=CF 2 , CF 2 =C(CF 3 )CH=CF 2 , CF 2 =C(CHF 2 )CF 20 
=CF 2 , ,CF 2 ^C(CHF 2 )CH=CF 2 f CF 2 =C(CH* F)CF=CF 2 ,CF 2 =C(C 
F 3 )C(CF 3 )=CF 2 . CF 2 =C(CHF 2 )C(CF 3 )=CF 2 ,CF 2 =C(CHF 2 )C 
(CHF 2 )=CF 2 ,CF 2 =CCCH 2 F)C(CF 3 )=CF 2 

CF 2 =CFCF(CF 3 )CF=^CF 2 , CF 2 =CHCF(CF 3 )CF=CF 2 , CF 2 =CF 
CH(CF 3 )CF=CF 2 , CF 2 =CFCF(CF 3 )CH=CF 2 , CF 2 =CHCH(C 
F 3 )CF=CF 2 , CF 2 =CHCF(CF 3 )CH=CF 2 , CF 2 =CFCH(CF 3 )CH= 
CF 2 ,CF 2 =CFCF 2 C(CF 3 )=CF 2 , CF 2 =CHCF 2 C(CF 3 )=CF 2 , CF 2 
=€FCHFC(CF 3 )=CF 2 ,CF 2 ^FCH, C(CF 3 )=CF 2 ,CF 2 =CHCHFC(CF 
3 )=CF 2 f CF 2 =CFCF=£(CF 3 ) 2 , CF 2 =CHCF=C(CF 3 ) 2 , CF 2 =C 
FCF=C(CHF 2 )(CF 3 ) , CF 2 =CHCH=C(CF 3 ) 2 , CF 2 =CFCF=C(C 30 
F 3 ) CCH F)& £\ b < «CF 2 =C(CF 3 )CF=CF 2 , CF 2 =C(C 

F 3 )C(CF 3 )=CF 2 > CF 2 =CFCF(CF 3 )CF=CF 2 , CF 2 ^CFCF 2 C(CF 
3 )=CF 2 , CF 2 =CFCF=C(CF 3 ) 2 &fflfjk$tlZ> \ 

(4)/>' - y a p y ^;vS-cf 3 <fc 9 ^^^SW &n 

CF 3 CF 2 CF=CFCF=CF 2 , CF 3 CF 2 CF=CHCF=CF 2 , CF 3 CF 2 CF=CFC 
K=CF 2 , CF 3 CF 2 CF=CHCH=CF 2 , CF 3 CF 2 CH=CHCF=CF 2 , CF 3 CF 
2 CH=CFCH=CF 2 , CF 2 =C(CF 2 CF 3 )CF=CF 2 , CF 2 =C(CF 2 CF 3 )CH= 
CF 2 , CF 2 =C(CHFCF 3 )CF^CF 2 , CF 2 =C(CHFCF 3 )CH=CF 2 ft 
if, & £ L < «CF 3 CF 2 CF=CFCF=CF 2 , CF 2 =C(CF 2 CF 3 )CF=C 40 

[0 02 8] (3) (D#£0Wfc^3jCCteC>*r> 

[0 03 0] h 5*0-ll<DM&, ftlCi&t U < teO-4-C 

[0031] ^^ccfe^r, nfe^^-owt^w 
(X)**-7 n us ^;VS-CF 3 Hl^c^iISS^^l^ so 
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CF 2 =CFCF=CF 2 . CF 2 =CHCF=CF 2 , CHF=CFCF=CF 2 , CF 2 =CHCH 
=CF 2 

CF 2 =CFCF 2 CF=CF, , CF 2 =CHCF 2 CF=CF 2 , CF 2 =CFCHFCF=CF 
2 , CF 2 =CHCF 2 CH^CF 2 ,CF 2 ^FCH, CF=CF 2 % 

CF 3 CF=CFCF=CF 2 > CF 3 CF=CHCF=CF 2 v CF 3 CH=CFCF=CF 2 , CF 
3 CF=CHCH=CF 2 , CF 3 CH=CFCH=CF 2 , 

C3)£IW»6#tt l>1t/*~ vuujt ^;ug-CF 3 €rWT & 

CF 2 =C(CF 3 )CF=CF 2 , CF 2 =C(CF 3 )CH=CF 2 , CF 2 =C(CHF 2 )CF 
=CF 2 , ,CF 2 =C(CHF 2 )CH=CF 2 ,CF 2 ^(CH, F)CF=CF 2 9 tfi&t?jk 

Ci)^^* - y n n y ^ Jt/g-CF 3 ^ W L^cc CIM^^-^ 

CF 2 =CFCF=CF 2 . CF 2 =CFCF 2 CF=CF 2 , 
CF 3 CF=CFCF=CF 2 

(3)^1*^ hft^L L>1t'*- yuvs ^;uS-cf 3 ^WT ^ 

CF 2 =C(CF 3 )CF=CF 2 , 

mhmC0^. L < «CF 3 CF=CFCF=CF 2 R^/X«CF 2 =CFCF 
=CF 2 "C*So 

[0032] *mivmB?z{&<Dfimxxu. y *^ 

©d>ft < i 1 « < J^T. rfiSM^/XfiS^j 1 1> 5 C <b 
*^^) *^Ofe<Dr^DW*U<5i— flft^ (4) : 
CF 3 C=CZ (4) 

^»<d^>&< it \mfrhtiz>. «55 (4) 

CF 3 C=CCF 3 , CF 3 C=CF , CF 3 C=CCF 2 CF 3 , CF 3 C=CCF 2 C 
F Z CF 3 , CF 3 C=CCF(CF 3 )CF 3 , CF 3 C= CC(CF 3 ) 3 ,CF 3 C=CQ 
F B , CF 3 C=CH, CF 3 C=CI, CF 3 C=CCHF 2 , CF 3 C= CCH F, 
CF 3 C=CCH3. CF 3 C=CCHrcF 3 . CF 3 C= CCH CF 3 , CF 3 C=CC 
HFCF 2 CF 3 , CF 3 C-CCH 2 CF 2 CF 3 , CF 3 C= CCF 2 CHFCF 3 , CF 3 C 
^CCF.C^CF,, CF 3 C=CCHFCHFCF 3 , CF 3 C= CCHFCH, CF 3 , 
CF 3 C=CCH,CHrcF 3 , CF 3 C=CCH 2 CH 2 CF 3 , CF 3 C=CCFCH 2 CH 
2 CF 3 , CF.C^CCHCHjCHjCF,, CF 3 C^CCHCHFCHiCF, % CF 3 C 
= CCFCH! CHFCF3.CF 3 C=CCH(CF 3 )CF 3 

fti^wi^sns— ussi (4) ©<t^wcc*5c>T, i tti 

W$U< «3-7rab^ 0 k^o-scD^, 5f$L<5io 

[0 03 3 ] (4) CD<t^5<h L/T 

SftWiCti, CF 3 C=CCF 3 , CF 3 C=CF , CF S C=CCF 2 
CF 3 ^7n$n?> 
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drofl uo rocarbon)R IfiZLM&S * t$~? PFC (pe rfl uonocar 

bon)^/x^e^^af^^^n^^< ti> \m (« 

[0 03 4] *<*WCC« V He Ne, Ar, Xe, Kr&£<D^- 
#X ; ^£*<D^tt#X ; Q ; CD, CQ^cD^^t 

itSmtf* ; CF 5 I, CF 3 CF 2 I, (CF 3 ) 2 CFI, CF 3 CF 2 CF 2 1, 
CF 3 Br, CF 3 CF 2 Br, CCF 3 ) 2 CFBr, CF 3 CF 2 CF 2 Br, CF 3 CI, C 10 
F 3 CF 2 CL (CF 3 ) 2 CFCI, CF 3 CF 2 CF 2 C1, CF 2 =CFI, CF 2 =CFC 
1. CF 2 =CFBr, CF^I,, CF,=CCI 2 , CF 2 =CBr 2 HfrhtZ 
^Apy>^ ; RtfCHjF,, CHF 3 , OHF 3 , CF 3 CHF 2 , 
CHF 3 CHF 2 , CF 3 CHiF, CHF^OtF, CF 3 CH. , CH. FCH 2 F. CH, C 
HF 2 , CH 3 CH 2 F,CF 3 CF 2 CF 2 H. CF 3 CHFCF 3 , CHF 2 CF 2 CHF 2 , C 
F 3 CF I CH 2 F,CF 2 CHFCHF 2% CF 3 CH 2 CF 3 % CHF 2 CF 2 CHj F, CF 3 C 
F z CH 3 , CF 3 CHCHF 2 , CHj CF 2 CHF 2 ^ CH 3 CHFCH 3 , CF 2 =CHF.C 
HF=CHF, CH^F,, CH 2 ^CHF, CF 3 CH=CF 2 , CF 3 Q^CH, , CH 
j CF=CHi & & & £ HFCCHydrofluorocarbon)^/XS 
t>\ CF 2 =CF 2 , CF, , C 2 F 6 , C 3 F 8 , C,F 10 >C-CF 8l c-C 5 F B 20 
&£'^6&S#Jft^S^i:Sffi^*f#OPFC(pernuoroc 

[0 035] He, Ne, Ar, Xe, Krtt£(D##Xte:, 

jEtt*ff *ri*tf> £ C <b #~C £ 6 . 30 
[0 03 6] N,, Hi, NH 3 £#ffl-f£C<hT, 

[0037] Kft**^HFai, ^xvtprgatfifcfr 

[0 03 8] &mtft&®HZ, CO, 0Q«^>CCF s )iC=Ott^ 
(D^rh>^7-feh>, CF 3 CF0CF, ft -Y h\ C 
F 3 ocf 3 fc ^<7)x^f-;l/CD J: 5 tt WR*4A,ft:{k^W** 

[0 03 9] ^ny>4t£<tt&tiCF,i. cf 3 cf 2 i, (cf 3 ) 

a CFI, CF 3 CF 2 CF 2 I, CF, Br, CF S CF 2 Br, (CF 3 ) 2 CFBr, CF 3 
CF 2 CF 2 Br, CF 3 C1, CF 3 CF 2 C1, (CF 3 ) 2 CFCI, CF 3 CF,CF 2 C 
1, CF 2 =CFI, CF 2 ^CFCI, CF 2 =CFBr, CF 2 =CI 2 , CF 2 =CC 
1 2 , CF l ^Zr 2 fj:£<Dit^<D£5t f C7)l*nJl-#>ft 
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^*a^tiAT^. i*ia^fi< en* £»* 

#Sfc*S^#3^lRfb^r&£o 1$i3¥rL-3402i 

Jpn.J.Appl.Rhys. Vol.39 (2000) ppl583-159 

[0040] **IB©flEIB^ <t fiRJg^X^i 

f&mrt*f&ft<o / pte< t h i «i*sfcfijtio%esjy±, 
jrr4o »* u < «dW#^dc^<D2i>tt< £ 1 

SJ:b20-99%fiS, flfflltf *tt&Od>«C< <!: 1 
X^^gtbl-SO^^^^fflT^c W^O^ttffl^X^ 
Ar, Nt , Q,. CO, CH4 , C 2 H B R2>*CH 2 F 2 , CF 3 CF Z I 

*a^^20O-3000W, S?* U < «40O-2000W I 

*/WT^o- iooow, *f ^ U < ^o-iooW ; 
*E#l0OnTorrfc{T, ftf ^ L < «2~50mT o r r ; 
fc^ffigltf -10 13 cm" 3 !?$L< «10 10 -10 11 cm 

*^fiS2^9e\W^ b < «3-7e V 
*^x^-fift-4O-100'C, Jf^L< «-30-50°Co 
*^*>^-~M&K-30-~ 300°C, »SL/<^, 20-200 
°C 

(ICP)C V D£SS(^ f >/^*-SS3500cm , )T7;^a^7 
*^mm^200--1000W, 5?^ 1/ < «300-600W 

* ^-YT^m^o-soow, #£L<teO-ioow-r£>&o 
[0 04 1 ] ^x/N-^a^ft-r4iCtl6<D 

[0 04 2] *^©S^5tf^*ffli^rjiBRr*»^, 
5?^ Ll^JBianfflS R a »o.l— ion m, 5f ^ L < »o.i 
—4 nm ; Sf* L/l^SSt*l^4a. u. , $?$U<« 
2~ 3 a . u . ; 0 £ L I ^BUSflliSattt 200- 2000nm/hii 
n, L < «200~1000 nm/tainr£>£o 

[0 04 3] 

o«-j-S»^flHH*ojSttl^, *$&CCF 3 CF, CF 2 ^7^ 
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£ 0 HS^^WT^^F«l®*^o^r^ CF3O 
> h «cfi#r < ¥Sftl* & c= deft* 

[0 04 4] cn^CDCD-OcDBaScD^i^X^^ 
*S7^*F*HFiL/ri»*L/, RfiMOill^;WD 

«rt**J^fc*4. H£^trC<t&C<£9, 1g*^E<bCD^ 

W*£^#JMt#IKtt»K 6 ft 
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tt*«vc, ^ <t ureas ucc < <tt6ac*effi©Ji* 

[0 04 5 ] 
So 

10 0W f BE^3mTorn m-?®a8Xio 10 -2X10 11 cnf 3 , 

5 - jewmmgkft- -am 2 a tt 7 & * o * - * 

V -?-m<DmSU2 Ra(^M^ 6<DCI^nm) <L^K£AF 
MtectO'FT-IR-CiBI^Ufco SllCC, Cft6<D»JS*£**c 
-C F,4oJ: tfC 3 F, Cfift£CF 3 CF^CF, )Olgm<t Jt3$UT^U 

yt. ft- iR<DmytmzsBfc®m u fc^n ^no ? & 

ft. a.u . (arbi trary uni t))«JBt»lDA ClOM^HWT) 

*©*S^»©J:b**UT:*5»3, cftftisafffitu-rsa 
t5t:i#t*5. *fc, ^iic«*/^X^^cDCF x (x=i 

Sfe^U/Co 
[0 04 6 ] 

[an 





CF J CF, | CF, 


Rafrm) 


SUM 

(a-u) 


(nm/min) 






5-5 


15 


50 


1.8 


2-3 


259 


CF.CF-CFCF, 


3.5 


6 


40 


0.8 


2-5 


285 


CF,CFoCF a 


2.5 


6 


25 


1.4 


&4 


243 


CF^CTCF=CF, 


2 


3 


a 


2*8 


1.7 


262 


CFaPFoCFCF-CF, 


3 


9 


30 


6.1 


1J9 


317 



[0 047 ] CF*=CFCF=CF, % CF 3 CF=CFCF=CF, 

XvrttCF* 4 * XDjfc^nWSt*. cf 3 cf=cfcf=cf, #cf 3 

Cf7 ~> V* > h «rW UTl> -S/cfeCF, =CFCF=CF 2 J: 0 &CF 
3 *£2fe£U^T<, CF 3 CF-7^yy> hCCS^-T^^^ 

«3i±£o BIUCF J CF=CF I J:0CF J *^ftC^C<t^6, C* 



* F 3 CF=CFCF=CF 2 «CF 3 CF^CFCF^CF, KfiifcWlClBHUri* 
£/e, Cft^CD^X^^Xvr^fig^ft^^^^P 

a*8Blttfe*#^. CF 3 CF^CFCR CFCF=CF 2 Kfi*-f 6 
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